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Section  1.0 


Purpose  And  Test  Procedure 


The  purpose  of  this  non-deformable  crabbed  impactor  side  impact  test  was  for  research  and 
development  in  support  of  the  CRASH3  damage  algorithm  reformulation. 

The  1990  Honda  Civic  SI  was  equipped  with  a 1. 6-liter,  4-cylinder,  transverse,  gasoline 
engine  with  a 5-speed  manual  transmission.  The  test  weight  of  the  vehicle  was  1028  killograms. 

The  vehicle  was  instrumented  with  seven  (7)  accelerometers  to  measure  vehicle  X-axis,  Y- 
axis,  and  Z-axis  acceleration. 

The  impactor  was  crabbed  27°  counterclockwise  from  the  direction  of  impactor  motion.  The 
test  weight  of  the  impactor  was  1334  kg. 

The  impactor  was  instrumented  to  record  data  from  three  (3)  accelerometers  to  measure  X- 
axis,  Y-axis,  and  Z-axis  acceleration. 

The  crash  test  event  was  recorded  by  three  (3)  high-speed  motion  picture  cameras  operating 
at  approximately  1000  frames  per  second. 


Section  2 0 


Vehicle  And  Test  Data 
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Table  1 Test  Vehicle  Information 


Vehicle  Manufacturer:  Honda  of  Canada  Mfg.,  Inc.  Model  Year:  1990 

Make/Model:  Honda/Civic  SI  VIN:  2HGED7366LH5 19414 

Body  Style:  3-door  hatchback  Color:  Black 

Engine  Data:  Type:  Transverse  Cylinders:  4 Displacement:  1.6-liter 

Transmission  Data:  _5_  Speed,  _X_  Manual,  _ Automatic,  X Fwd.  _ Rwd,  _4wd 

Date  Vehicle  Received  05/26/94  Odometer  Reading:  62,630 

Dealer's  Name  And  Address:  NA 


Accessories: 


Power  Steering 

Yes 

Automatic  Transmission 

No 

Power  Brakes 

Yes 

Automatic  Speed  Control 

No 

Power  Seats 

No 

Tilting  Steering  Wheel 

Yes 

Power  Windows 

No 

Telescoping  Steering  Wheel 

No 

Tinted  Glass 

Yes 

Air  Conditioning 

Yes 

Radio 

No 

Anti-Skid  Brake 

No 

Clock 

Yes 

Rear  Window  Defroster 

Yes 

Other 

None 

Remarks: 

1.  Is  the  vehicle  stock  throughout?  Yes 

2.  Does  vehicle  show  evidence  of  prior  accident  history1?  No 

3.  Does  vehicle  show  any  significant  corrosion?  No 

4.  Condition  of  the  front/rear  bumper  and  frame:  Good 

Certification  Data  From  Vehicle's  Label: 


Vehicle  Manufactured  By:  Honda  of  Canada  Mfg.,  Inc. 

Date  Of  Manufacture:  11/89  VIN:  2HGED7366LH519414 
GVWR:  Na  lbs. 

GAWR:  Front:  Na  lbs..  Rear:  Na  lbs. 
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Table  1 Test  Vehicle  Information.  Cont'd 


Tires  On  Vehicle  (Mfr.,  Line,  Size):  Bridgestone,  Potenza,  P185/60R14 
Tire  Pressure  With  Maximum  Capacity  Vehicle  Load:  Front:  241  kPa 

Rear:  241  kPa 

Spare  Tire  (Mfr.,  Line,  Size):  Goodyear,  T-105/80D13 
Type  Of  Seats:  Front:  Bucket 
Rear:  Bench 

Type  Of  Front  Seat  Backs:  Manually-adjustable 
Maximum  Width:  1665  mm 
Wheelbase:  2500  mm 
Location  Of  Label  Stating  Tire  Data: 

The  label  was  located  inside  of  the  glove  compartment. 

Tire  & Capacity  Data  From  Vehicle's  Label: 

Recommended  Tire  Size:  P185/60R14 

Recommended  Cold  Tire  Pressure:  Front:  28  psi;  Rear:  28  psi 
Designated  Seating  Capacity:  2_  Front  3 Rear  5 Total 

Vehicle  Capacity  Weight:  850  lbs. 


Test  Vehicle  Attitude  (All  Measurements  Are  In  Millimeters): 


Delivered  Attitude: 

LF  630; 

RF  638; 

LR  659; 

RR 

661 

Pre-Test  Attitude: 

LF  620; 

RF  624; 

LR  662; 

RR 

666 

Post-Test  Attitude: 

LF  585; 

RF  585; 

LR  650; 

RR 

664 
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Table  1 Vehicle  Information,  Cont'd. 


Weight  Of  Test  Vehicle  As  Received  (With  Maximum  Fluids): 


Right  Front 

308 

KG 

Right  Rear 

188 

KG 

Left  Front 

333 

KG 

Left  Rear 

188 

KG 

Total  Front  Weight 

641 

KG 

(63.0%  Of  Total 

Vehicle 

Weight) 

Total  Rear  Weight 

376 

KG 

(27.0%  Of  Total 

Vehicle 

Weight) 

Total  Delivered  Weight 

1017 

KG 

Weieht  Of  Test  Vehicle: 
Right  Front 

332 

KG 

Right  Rear 

176 

KG 

Left  Front 

351 

KG 

Left  Rear 

169 

KG 

Total  Front  Weight 

683 

KG 

(66.4%  Of  Total 

Vehicle 

Weight) 

Total  Rear  Weight 

345 

KG 

(23.6%  Of  Total 

Vehicle 

Weight) 

Total  Test  Weight 

1028 

KG 

Weight  Of  Ballast  Secured  In  Vehicle  Cargo  Area:  0 KG 
Components  Removed  To  Meet  Target  Test  Weight:  None 
CG  = 839  MM  Rearward  Of  Front  Wheel  Centerline 
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Pre-Test  2828  543  2908  541  2985  541  3060  542  3135  543  3215  543  3290  544  N 

Post-Test  2812  789  2911  790  2955  781  3080  772  3156  762  3221  742  3288  708  N 

All  meausremenis  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  500  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  500  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 


Table  3,  Cont'd. 

Profile  Measurements  At  Vehicle  H-Point  Height  460  mm 
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Table  4 

Profile  Measurements  At  Vehicle  Mid  Door  Height  567mm 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  500  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 


Table  4,  Cont'd. 

Profile  Measurements  At  Vehicle  Mid  Door  Height  567mm 
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Table  5 

Profile  Measurements  At  Vehicle  Window  Sill  Height  796  mm 
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Pre-Test  2815  537  2892  537  2967  536  3046  537  3120  537  3195  536  3270  535  3348  535 

Post-Test  2843  787  2913  791  2999  793  3040  813  3112  800  3185  788  3262  750  3310  694 

All  meausremenls  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  500  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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Table  6 

Profile  Measurements  At  Vehicle  Window  Top  Height  1265  mm 
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Pre-Test  2830  798  2907  798  2982  800  3060  795  3133  796  3212  796  3292  797  3367  800 

Post-Test  2802  762  2878  761  2953  760  3030  757  3102  751  3182  749  3267  749  3336  749 

All  meansrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  500  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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Figure  1 Vehicle  Accelerometer  Placement 
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Figure  2 Camera  Positions 
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Section  3.0 


Test  Summary 


Table  7 Test  Conditions 
Test  No.  940601 


Date  Of  Test:  06/01/94 
Time  Of  Test:  13:57 

Ambient  Temperature  At  Impact  Area:  23°  C 

Intended  Impact  Velocity:  53.9  kph 

Actual  Impact  Velocity:  Primary  = 53.9  kph 

Secondary  = 53.9  kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  1689  mm 


Maximum  Cumulative  Crush 


At  Vehicle  Axle  Height: 

338 

mm 

At  Vehicle  H-Point  Height: 

402 

mm 

At  Vehicle  Mid  Door  Height: 

376 

mm 

At  Vehicle  Window  Sill  Height: 

276 

mm 

At  Vehicle  Window  Top  Height: 

-61 

mm 

All  distance  measurements  are  in  millimeters. 
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Table  8 Vehicle  Crush  At  Axle  Height 
Test  No.  940601 


FL  = 2440 

Cl  = -31 

C2  = 120 

C3  = 323 

C4  = 252 

C5  247 

C6  164 


NOTE:  FL  is  the  post-test  length  of  the  damaged  surface 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  3 

Vehicle  Crush  Profile  At  Axle  Height 
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Table  9 Vehicle  Crush  At  H-Point  Height 
Test  No.  940601 


FL  = 2518 

Cl  = 291 

C2  =,  395 

C3  398 
C4  = 386 

C5  = 137 

C6  = -37 


NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  4 

Vehicle  Crush  Profile  At  II-Poiiil  Height 


- ■ 

on 

c S) 

o 

o 

w 

o 

on 

o 

c_ 

\ 

r* 

i 

mm 


3-6 


1000  1500  2000  2500  3000  3500  4000  4500 


Table  10  Vehicle  Crush  At  Mid  Door  Height 
Test  No.  940601 


FL  = 2397 

Cl  216 

C2 = 315 

C3  = 333 

C4  = 353 

C5  180 

C6  = -39 


NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  5 

Vehicle  Crush  Profile  At  Mid-Door  Height 
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Table  1 1 Vehicle  Crush  At  Window  Sill  Height 
Test  No.  940601 


FL  = 2278 

Cl  =. 87 

C2  223 

C3  240 

C4  255 

C5  128 

C6  = -1 


NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  ( 

Vehicle  Crush  Profile  At  Window  Sill  Height 
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Table  12  Vehicle  Crush  At  Window  Top  Height 
Test  No.  940601 


FL  = 1597 

Cl  = -22 

C2  = -24 

C3  -38 

C4  -47 

C5  -55 

C6  -61 


NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 


Figure  7 

Vehicle  Crush  Profile  At  Window  Top  Height 
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Table  13  Vehicle  Accelerometer  Locations  And  Data  Summary 
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UPWARD  FROM  GROUND  LEVEL 
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Table  15  Camera  Information 
Test  No.  940601 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  Of 
Camera  Data 

1 

Left  wide 

Photosonic 

13 

998 

Impact  overall 

2 

Right  wide 

Photosonic 

13 

995 

Impact  overall 

3 

Overhead 

Photosonic 

8.5 

995 

Impact  overall 
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Data  Acquisition  Explanations 


The  vehicle’s  left  rear  sill  X-  and  Y-axis  acceleration  data  channels,  LRSXG1  and  LRSYG1, 
stopped  recording  data  after  approximately  50  milliseconds  because  the  device’s  cables  were  cut  by 
vehicle  crush 
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Appendix  A 
Photographs 


A-l 


List  Of  Photographs 


Test  No.  940601 


A-l . 

Pre-Test  Front  View 

A-2. 

Post-Test  Front  View 

A-3. 

Pre-Test  Left  Front  View 

A-4. 

Post-Test  Left  Front  View 

A-5. 

Pre-Test  Left  Side  View 

A-6. 

Post-Test  Left  Side  - View  1 

A-7. 

Post-Test  Left  Side  - View  2 

A-8. 

Pre-Test  Left  Rear  View 

A-9. 

Post-Test  Left  Rear  View 

A- 10. 

Pre-Test  Rear  View 

A-l  1. 

Post-Test  Rear  View 

A-12. 

Pre-Test  Right  Side  View 

A-13. 

Post-Test  Right  Side  View 

A- 14. 

Pre-Test  Overhead  Alignment 

- View  1 

A-l  5. 

Pre-Test  Overhead  Alignment 

- View  2 

A- 16. 

Post-Test  Rear  Hatch  Latch  - 

View  1 

A- 17. 

Post-Test  Rear  Hatch  Latch  - 

View  2 

A-18. 

Post-Test  Rear  Hatch  Striker 

- View  1 

A- 19. 

Post-Test  Rear  Hatch  Striker 

- View  2 

\ 


' 
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Figure  A-l  Pre-Test  Front  View 


Figure  A-2  Post-Test  Front  View 


Figure  A-3  Pre-Test  Left  Front  View 


Figure  A-4  Post-Test  Left  Front  View 


Figure  A-6  Post-Test  Left  Side  - View  1 


Figure  A-8  Pre-Test  Left  Rear  View 


Figure  A-10  Pre-Test  Rear  View 


Figure  A- 1 1 Post-Test  Rear  View 


Figure  A-12  Pre-Test  Right  Side  View 


Figure  A-14  Pre-Test  Overhead  Alignment  - View  1 


Figure  A-15  Pre-Test  Overhead  Alignment  - View  2 


Figure  A-18  Post-Test  Rear  Hatch  Striker  - View  1 


Figure  A- 19  Post-Test  Rear  Hatch  Striker  - View  2 
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Appendix  C 


Miscellaneous  Test  Information 


C-l 


Vehicle  Accelerometer  Information 


No. 

Location 

Axis 

Manufacturer 

Model 

Serial 

Number 

Orientation 
(+  Sensing) 

1 

Vehicle  Center  Of 

X 

Endevco 

7264 

CJ21H 

Front 

Gravity 

Y 

Endevco 

7264 

CP29H 

Left 

Z 

Endevco 

7264 

DT83J 

Up 

2 

Left  Rear  Sill 

X 

Endevco 

7264 

CY78H 

Front 

Left  Rear  Sill 

Y 

Endevco 

7264 

CP90H 

Right 

3 

Right  Rear  Sill 

X 

Endevco 

7264 

AGRGH 

Front 

Right  Rear  Sill 

Y 

Endevco 

7264 

CJ75H 

Right 

Crabbed  Impactor  Accelerometer  Information 


Serial  Orientation 


No.  Location 

Axis 

Manufacturer 

Model 

Number 

(+  Sensing) 

1 Impactor  Center  Of 

X 

Endevco 

7264 

CM28H 

Rear 

Gravity 

Y 

Endevco 

7264 

DA15H 

Right 

Z 

Endevco 

7264 

DK26JT 

Up 

Sign  Convention 


All  Dummy,  Barrier  And  Vehicle  Channels: 


+X:  Forward 
+Y:  Leftward 
+Z:  Upward 


+Force:  Tension 
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